In Vitro studies of non poly alanine PHOX2B mutations argue against a loss-of-function mechanism for congenital central hypoventilation.
A wide range of autonomic dysfunctions, i.e. Central Hypoventilation Syndromes, Hirschsprung disease and Tumours of the Sympathetic Nervous System have been ascribed to heterozygous PHOX2B mutations in man. The PHOX2B mutations reported include polyalanine expansions in a 20 alanines tract, missense, frameshift mutations and nonsense mutation. Some genotype/phenotype correlations have been drawn, but the molecular mechanism(s) underlying them remain(s) unclear. So far, loss-of-function, gain-of-function and dominant negative effects have been proposed as disease-causing mechanisms for polyalanine expansions. Indeed, mutant with an expanded polyalanine tract result in decreased transactivation of known target genes and protein misfolding leading to oligomerisation in vitro for all expansions and to cytoplasmic protein aggregation for longer expansions. We extended the molecular studies to other non-polyalanine expansion mutations and show that most PHOX2B protein mutants oligomerize even in the absence of the normal 20 alanines tract. Conversely, a premature stop codon mutation in a CHS patient leads to the production of an N-terminally truncated protein by re-initiation of translation that does not form oligomers. Therefore, PHOX2B misfolding is not the only mechanism leading to dysfunction of the ventilatory autonomic system.